Rapid and effective methods for the isolation of Clostridium difficile from stool 25 samples are desirable to obtain isolates for typing or to facilitate accurate diagnosis 26 of C. difficile-associated diarrhoea. We report the evaluation of a prototype 27 chromogenic medium (ID C. difficile prototype = IDCd) for isolation of C. difficile. 28
INTRODUCTION 46 47
Clostridium difficile is the primary infectious cause of nosocomial diarrhoea and is 48 associated with recent administration of antibiotics. Renewed attention has been given to 49 this pathogen due to the increase in both the incidence and the severity of Clostridium 50 difficile infection (CDI) (17) . Diagnosis of CDI is most commonly achieved by detection 51 of toxins in stool samples using immunoassay although the positive predictive value of 52 such assays can be unacceptably low in some populations (7). Methods for isolation of C. 53 difficile using culture media are important in order to obtain isolates for typing, thus 54 enabling outbreaks to be monitored and controlled (5, 6). More recently, routine culture 55 of stool samples for C. difficile has been advocated as part of a diagnostic algorithm (10, 56 24, 26). 57
58
The first major advance in the design of selective culture media for C. difficile was the 59 development of cycloserine cefoxitin fructose egg yolk agar (CCFA) by George et al. 60 (12) . Various studies have challenged the optimal levels of cycloserine and cefoxitin (2, cholic acid, glucose and 1% horse blood (4). In the same study, a medium from Becton 77
Dickinson (BD) was also evaluated that contained the same level of selective agents and 78 utilised mannitol plus a pH indicator to demonstrate fermentation by C. difficile. Ninety 79 four toxigenic isolates of C. difficile were isolated, with 90.4% recovered on CCFA, 84% 80 on Oxoid and 42.6% on the BD formulation. 81
82
As C. difficile readily forms spores, various treatments such as heat-shock or alcohol-83 shock may be applied to specimens for culture to reduce or eradicate vegetative cells and 84 hence limit the growth of contaminating flora. Alcohol shock in particular has been 85 shown to increase the yield of C. difficile from stool samples in some studies (19, 23 for up to three days before culture. On day 1, all samples were processed using the 126 VIDAS Immunoassay for detection of C. difficile toxins A and B. This was to ensure that 127 a predominance of positive samples could be selected for evaluation of culture media. A 128 total of 268 VIDAS-positive samples and 100 VIDAS-negative samples were selected for 129 culture on the two media. Each specimen (1 ml or 1 g) was homogenized in 2 ml sterile 130 distilled water to form an even suspension. Alcohol treatment was avoided so that the 131 selectivity of the media could be assessed. A 10 µl aliquot of this suspension was 132 inoculated onto IDCd and CLO medium and spread to obtain isolated bacterial colonies. Table 1 shows the performance of IDCd with 268 VIDAS-positive stool samples. C. 220 difficile was recovered from 230 specimens (86%) using a combination of both media and 221 all isolates were recovered on IDCd after 24 h incubation. Around 3% of isolates failed to 222 generate black colonies after 24 h incubation and 1% remained colourless after 48 h 223 incubation. For calculation of sensitivity, these were regarded as undetected. Only 59% of 224 isolates could be recovered on CLO medium after 24 h incubation and even after 48 h 225 incubation, 24% of isolates remained uncultured. The performance of CLO was 226 significantly inferior to that of IDCd, even after 48 h incubation (P < 0.001). Of the 227 isolates that could be typed, it was found that 11 distinct ribotypes were isolated 228 including 001 (n = 33), 106 (n = 27), 016 (n = 22), 027 (n = 21), 015 (n = 12), and others 229 isolates forming black colonies from 268 toxin-positive samples ( Table 2 ). The 244 commonest 'false-positive' species encountered was Clostridium clostridioforme, a spore 245 forming anaerobe typically presenting as a Gram-negative rod. This species was isolated 246 from 4.5% of toxin-positive stool samples and from 22% of toxin-negative stool samples 247 (Table 2) . 248 249 Non-C. difficile isolates were much more abundant (or much more easily recovered, due 250 to lower yields of C. difficile) from toxin-negative samples with 11 of 17 isolates forming 251 grey or black colonies after 24 h incubation ( Table 2) Table 4 ). Both BBL and CCEY/L were inferior 275 to all other test media after 24 h incubation (P < 0.001). 276 277 A total of 19 isolates of C. difficile were recovered from 113 VIDAS-negative stool 278 samples cultured following alcohol-shock using a combination of all six media. Only six 279 of these 19 isolates were positive by PCR for toxin B gene. Seventeen isolates were 280 recovered on CLO medium after 48 h incubation with fewer isolates on other media. 281
IDCd showed the best recovery after 24 h incubation (see Table 5 ). Despite the use of 282 alcohol shock, other flora were recovered on all media and IDCd was the least selective 283 with VIDAS-negative stool samples, from which 34 isolates of other species generated 284 grey or black colonies after 48 h incubation. (Table 5) . compared to any other medium under any conditions (P < 0.005). For example, the mean 294 count for the 10 ribotypes on IDCd was at least 3.7 times higher than that achieved on 295 CCEY agar under any conditions and over 30 times higher than that achieved on CLO 296 under any conditions. It was notable that there was very little increase in colony count on 297 on July 6, 2017 by guest http://jcm.asm.org/
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IDCd over the second period of incubation (< 1% increase for cells in saline suspension 298 and 3.5% increase for suspensions in alcohol), based on average figures for the 10 299
ribotypes. This contrasted with a 684% -921% increase in colony numbers during the 300 second period of incubation on Oxoid medium for saline treated and alcohol treated cells 301 respectively. After 48 h incubation, mean colony counts on CCEY and BBL were 302 significantly higher than on CLO in untreated suspensions (P < 0.05) and mean colony 303 counts from alcohol suspensions were significantly lower on CLO than those achieved 304 using any other medium (P < 0.005). 
